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cotton pests control, 324, 
326, 332 
BHC 
control of 
aphids, 347 
blow fly on sheep, 193 
bot fly, 192 
cotton pests, 334 
Culicoides, 189 
Glossina, 183-84 
Musca domestica, 251 
plant viruses, 347 
thrips, 320 
mechanism of action, 250- 
51 
radioisotope research, 198 
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resistance to, 181 
genetics of, 230-35 
separation from DDT, 241 
resistance, acquired to, 
228-29 
systemic insecticide, 195- 
96 


Bibiocephala, 82 
Bibiondae, 78 
Bionomics, 203-6 
Bis methane, 291 
Blaberus, 41 
Blaps, 76 
Blaps polychresta, 76 
Blastogenic caste determina- 
tion, 108 
Blastogenics, 103 
Blatta orientalis, 39 
Blattella germanica 
allethrin 
mode of action, 254 
nontoxicity of schradan for, 


resistance to chemicals, 


genetics of, 230 
selectivity of organophos- 
phorus insecticides, 268 
Blepharoceridae, 78 
Bluetongue of sheep, 188-89 
Begong moth, see Agrotis 
infusa 
Boll weevil, see Anthonomus 
grandis 
Bombus, 117, 366 
Bombus argrorum, 110, 365 
Bombus auricomus, 367 
Bombus borealis, 367 
Bombus californicus, 367 
Bombus crotchii, 367 
Bombus distinquendus, 367 
Bombus fervidus, 367 
Bombus fraternus, 367 
Bombus griseocollis, 367 
Bombus huntii, 367 
Bombus impatiens, 367 
Bombus morrisoni, 367 
Bombus occidentalis, 367, 
375 


Bombus pratorum 
caste determination in, 
109-10 
blastogenic, 108 
Bombus rufocinctus, 367 
Bombus silvarum, 365 
Bombus sonorus, 367 
Bombus ternarius, 367 
Bombus terrestris, 365, 367, 
375 
Bombus terricola, 367, 375 
Bombus vagans, 367 
Bombyx, 3, 10 
Bombyx mori 
eggs killed by parathion, 
262-63 
epicuticle composition, 44 
metabolism of, 23 
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moulting fluid of, 51 
phenol oxidase increase in, 
42 
phosphorus metabolism, 31 
Bordeaux mixture, 341 
plant viruses control, 341 
Bovicola caprae, 194 
Bovicola limbatus, 194 
Brachycera, 78 
Brachyrhinus (Otiorhynchus), 
77 
Branchiopoda, 58 
antennae origin, 58 
Brassica, 283 
Brown cotton leafworm, see 
Acontia dacia 
Bruchela, see Urodon 
Bucculatrix thurberiella, 333 


Cc 


Cabbage looper, see 
Trichoplusia ni 

Caenogenetic larvae, 92 

Calandra oryzae, 122, 124, 
127 


Calandra (-Sitophilus), 95 
Calcium arsenate 
control of 
aphids, 321 
boll weevils, 323-24 
bollworms, 326 
cotton pests, 331, 334 
fleahopper, 322 
spider mite, 331 
California red scale, see 
Aonidiella aurantii 
Callaphididae, 97 
Calliopsis andreniformis, 
369 


Calliphora 
cuticle hardening of, 43 
cuticle wax of, 46-47 
enzyme production in, 13 
epicuticle composition, 43 
metabolism of, 21 
migrations of, 173 

Calliphora erythrocephala 
deposition of epicuticle, 44 
Krebs cycle in, 24 
metabolism in, 21, 25 
oenocytes of, 52 
phosphorus metabolism in, 

29 


Calliphora fallax, 29 
Calliphora stygia, 29 
Calliphoridae, 173 
Callitroga hominivorax, 196- 
98 
Callosobruchus, 123, 128. 
Calotermitidae, 116 
Calyptratae, 79 
Campsomeris plumipes, 369 
Campsomeris tolteca, 369 
Capitophorus fragaefolii, 
347 


Carabus, 92 
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Carausius, 2 

Carausius morosus, 56 

Carbamic acid derivatives, 
252 

Carbohydrates, metabolism 
of, 19-32 

Carcinus maenas, 52 

Curpocapsa pomonella, 22, 
26 


arsenic resistance of, 236 
Caste determination 
ants, 111-15 
bees, 109-11 
climate, effect on, 114, 116 
food, effect on, 109 
gyne, 110-12, 114 
queen, 112 
social insects, 107-118 
blastogenic, 108 
genetic, 107-8 
trophogenic, 109-18 
temperature, effect on, 113 
termites, 115-18 
wasps, 109-11 
worker, 110-13 
Carrion's disease, 219-21 
Catopsilia florella, 168, 174 
Cats, 215 
Cattle grubs, 181 
Cauliognathus pennsylvanicus, 
369 


Cavariella aegopodii, 347 
Cecidomyiidae, 101 
genetics of, 71, 78 
giant salivary gland of, 74 
Cecropia silkworm, 263 
Celerio lineata, 178 
Celerio lineata lineata, 168 
Celerio lineata livornica, 
168 
Cement layer, 43-45 
Centromeres, 72 
Cerambycidae, 102 
Ceratopogonidae, 100 
Ceuthorrhynchus, 95 
Chalcididae, 93 
Chermes, 135 
Chiasmata, 77, 78 
Chilopoda, 56 
Chilo simplex 
cuticular wax of, 46 
permeability of cuticle, 48 
phosphatase and insecti- 


cides, 31 
Chewing lice, see Mallopha- 
ga 
Chilocorus stigma, 85 
Chironomidae 


classification of, 98, 100 

genetics of, 78 

giant salivary gland of, 74 
Chironomus, 13, 78 
Chironomus dorsalis, 1 
Chironomus thummi, 1 
Chiton, composition of, 37- 

38 

Chlordane 


control of, 
Blattella germanica, 251 
blow flies on sheep, 193 
bot fly, 192 
cotton pests, 334 
livestock insects, 181 
Musca domestica, 251 
Peripianeta americana, 
251 
resistance 
genetics of, 230 
separation from DDT, 241 
resistance, acquired to, 
235 


Chlorochiton longicornis, 77 
Chlorochiton suturalis, 77 
Chlorochroa sayi, 331 
Chlorthion, 261, 334 
Cholinesterase, 262-63 
Cholinesterase system, 262- 
65 
Choristoneura, 153-54 
Choristoneura fumiferana, 
158-59 
Chorizagrotis auxiliaris, 
170 
Chromosomes, see also 
genetics 
polymorphisms, 73 
rearrangements of, 72-73 
types of monocentric, 74 
Chrysomelidae, 93 
Chrysomyia albiceps, 128 
Chrysomyia chloropyga, 128 
Chrysomyia rufifacies, 128 
Chrysops, 185, 187 
Chrysops discalis, 186 
moulting fluid of, 51 
systemic insecticide for, 
196 
Chrysops pilacea, 185 
Cicindela, 76 
Cimbex quadrimaculata, 10 
Cimex lectularius 
allethrin 
synergists for, 255 
pyrethrins 
synergists for, 255 
systemic insecticide for, 
195-96 
Cimicomorpha, 100 
Circotettix undalatus, 85 
Circulifer tenellus (beet 
leafhopper) 
carrier curly top beet 
virus, 343-44 
migrations of, 172 
Citrus red mite, see Meta- 
tetranychus citri 
Citrus red scale, see 
Aonidiella aurantii 
Classification 
adult and larval groupings, 
96 
immature insects, 96-102 
characters used in 
eggs, 93-94 


larva, 91-93 
phylogenetic studies, 100- 
2 


significance of identifica- 
tion, 97-99 
taxonomic results of im- 
mature insects, 96-102 
useful characters, 96-97 
Clavicornia, 99 
Climate 
behavior, insect, 151-56 
ways of influencing, 152 
cause for population con- 
trol, 135-36 
crop, importance of, 147-48 
effect on 
caste determination, 116 
food composition, 157 
host-parasite relation- 
ship, 132 
migration, 178 
parasites and predators, 
57 


insect studies, 143-59 
microenvironment, 144-51 
methods of study, 144-48 
topographic influences, 
148-49 
types of measurements, 
149-51 
population problems, 156-59 
Climatology, 143 
Clothes moth, see Tineola 
Clostridium, collagen di- 
gestion in, 10 
Clypeus, 64-65 
Coccidae, 99-100 
classification of, 99 
eggs, 100 
instars of, 92 
Coccinella undecimpunctata, 
171 
Coccinellidae, 163, 171 
Coccus hesperidum, 11 
Cockroaches 
oétheca of, 39 
sclerotization of cuticle in, 
42 
wetting properties of, 50 
see also Blatta; Blattella; 
and Periplaneta 
Codling moth, see Carpo- 
capsa pomonella 
Coelomic sacs, 56 
Coleoptera 
classification of, 99 
eggs, 100 
enzyme secretion in, 13 
epicranial suture, 60 
evolution in, 102 
genetics of, 76-77 
migrations of, 171 
origin of, 101 
peritrophic membrane, 2 
sarosomes, 28 
Collagen, digestion of, 10 
Collembola, 92, 116 
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Colorado pc.ato beetle, see 
Leptinotarsa decem- 
lineata 

Confused flour beetle, see 
Tribolium confusum 

Conocephalinae, 100 

Control of cotton insects, 
319-35 

Copeognatha, 92 

Copper carbonate, 341 

Coreidae, 86 

Corixidae, 1, 86 

Corydalidae, 63 

Corymbites, 64, 95 

Corymbites rotundicollis, 64 

Cossus cossus, 31 

Cotton aphid, see Aphis 
gossypii 

Cotton bollworm, see 
Heliothis zea 

Cotton fleahopper, see 
Psallus seriatus 

Cotton insects and their con- 
trol, 319-35 

Cotton leafworm, see 
Alabama argillacea 

Creontiades femoralis, 331 

Crickets, 79 

see also specific names 

Croesus, 10 

Crustacea, 1 

frontoclypeal inflection, 
63 

origin of antennae, 57-58 

preantennal sacs of, 56 

Cryptocerata, 95 

Cryptocercus punctulatus, 
21 


Cube powder, 342 
Culex pipiens, 85 
Culex pipiens berbercas, 20 
metabolism of, 20 
Culicidae, 78, 100 
classification of, 97 
frontoclypeus of, 67-68 
pupa classification, 94 
Culicoides, 126, 188 
Culicoides furens, 189 
Culicoides nubeculosus, 84 
Culicoides obsoletus, 41 
Culicoides robertsi, 189 
Culicoides scoticus, 41 
Culicoides variipennis, 189 
Cuniculus paca, 210 
Cupedidae, 101 
Curculionidae, 77 
Curly top virus of beets, 343- 
44 


Cutaneous leishmaniasis, 
208, 209 
Cuticle 
darkening of, 38-43 
deposition of, 50-52 
ecdysial membrane and, 
51-52 
epicuticle, 43-45 
formation of, 50-51 
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hardening of, 38-43 
moulting fluid and, 51-52 
oenocytes and formation of, 
52 
permeability of, 49 
physiology of, 37-52 
soft 
composition of, 37-38 
waterproofing of, 47-49 
critical temperature of, 
48 
factors affecting, 48 
wax secretion of, 45-47 
wetting properties of, 49- 
50 
Cuticulin layer, 43 
Cyanide 
resistance of California 
red scale, 227 
genetics of, 233-34 
Cyclamen persicum, 286 
Cyclorrhapha, 94, 101 
Cytochrome system, 26-27 
Cytogenetics 
and systematics, 71-88 
Cytotaxonomic differences 
between species, 78-87 


D 


2,4-D, 289 
Danaidae, 166 
Danaus archippus, 66-67 
Danaus erippus, 167 
Danaus nigrippus, 167 
Danaus plexippus 

(monarch butterfly) 

migrations of, 166-67, 170, 


effect of excessive popula- 
tions, 178 
return flight, 177 
DDA, 248 
DDT 
carbon tagged, 247-48 
combination with other in- 
secticides, 251 
control of 
aphids, 346-47, 351 
black flies, 191 
blow flies on sheep, 193 
boll weevil, 324 
bollworm, 326 
bot flies by, 192 
Chrysops, 186 
cotton leafworms, 329 
cotton pests by, 329, 333- 
34 
curly top viruses, 344 
Glossina, 183-84 
horn fly, 188 
lice on cattle by, 194 
livestock insects, 181 
Periplaneta americana, 
251 
pink bollworm, 327 
plant viruses, 345 
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stomoxys calcitrans, 187 
Tabanus, 186 
thrips, 320 
detoxication, 247-49 
effects on enzymes, 249 
metabolism, 247-49 
morphological considera- 
tions, 250 
physiological considera- 
tions, 250 
radioisotope research, 198 
resistance to, 181, 227 
genetics of, 230-35 
plateaus of, 237-38 
rate of increase, 236-37 
relaxed selection with, 
238-39 
separation from BHC, 241 
resistance, acquired, 228-29 
structural relationships, 249- 
50 
synergism, 249-50 
synergists for, 255 
systemic insecticide, 195 
DDT-Benzene hexachloride, 
332 


DDT-sulphur, 332 
DDVP, 275 
Decticinae, 100 
DEF, 264 
Demeton 
absorption 
by bark, 286 
by leaves, 283 
by seeds, 281 
species variability, 286 
absorption rates by plants, 


breakdown of, 292-93 
control of 
aphids, 348-51 
cotton pests, 334 
spider mites, 331 
degradation of, 265 
detoxification of, 290-92 
endometatoxic insecticide, 
280 
low water solubility of, 261 
mode of action, 270-73 
parathion comparison, 271 
translocation of in plants, 
288-90 
Dermaptera, 1-2 
Dermatobia hominis, 196 
Dermestidae, 102 
Dermestid beetles, 7-8 
Derris, 280 
control of 
mexican bean beetle, 280 
plant viruses, 342-44 
Detoxification, see Insecti- 
cides, systemic, detoxi- 
fication 
DFP, 262, 265 
O, O-dialkyl S-alkythiomethyl 
phosphorodithioates 
(Thimet), 273-74 
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Diapause, 113 
Diaphonia dorsalis, 38 
Diaspididae, 99 
Diataraxia, 51, 263 
Diataraxia oleracea, 44 
Diazinon 
control of 
biting flies by, 186 
bot flies by, 192 
lice on cattle, 194 
Stomoxys by, 187 
mode of action, 261 
Diceratosmia subfasciata 
punctata, 368 
Dichapetalum cymosum, 279 
Dichroplus, 81 
Dictenidia bimaculata, 68 
Dictyoploca japonica, 46 
Dieldrin 
control of 
biting flies, 186 
Blattella germanica, 251 
blow fly on sheep, 193 
boll weevil, 324 
bot flies, 192 
cotton pests, 333-34 
Culicoides by, 189 
Drosphila melanogaster, 
251 


Musca domestica, 251 
Periplaneta americana, 251 
resistance 
selection from DDT, 241 
systemic insecticide, 196 
O, O-diethyl, O-diethylamino- 
ethyl phosphorothionate, 
273 


O, O-diethyl-S-B-diethyl- 
aminoethyl phosphoro- 
thiolate (II) 

selectivity of, 267-69 

Diffuse centromere activity, 
85 

Digestion in insects, 1-15 

collagen, 10 

enzyme secretion control, 
12-14 

food distribution in blood- 
sucking Diptera, 14-15 

histochemistry of gut, 5-6 

honeydew production, 11-12 

hunger reaction, 14 

invertase production, 10-11 

metabolism of carbonhy- 
drates, 19-32 

peritrophic membrane, 1-4 

proventriculus, 4-5 

wax, 9-10 

wool, 6-9 

Dilan, 252 

Dimefox 

absorption by 

coffee plant, 286-87 
leaves, 283 
roots, 282 
control of mealy bug, 351 
detoxification of, 291 








endolytic insecticide, 280 
translocation of in plants, 
288 
Diphenols, 39-40 
Diptera 
as disease carriers, 187 
classification of, 99-100 
cytotaxonomic differences, 
79, 82 
doublets of, 86 
enzyme secretion, 13 
food distribution, 14-15 
genetics of, 71, 73-74, 77-78 
migrations of, 172, 174 
origin of, 101 
parthenogensis, 87 
peritrophic membrane of, 1, 
4 


pupa classification of, 94 
sarcosomes in, 28 
Dipterex 
activation of, 267 
degradation of, 265-66 
mode of action, 261, 274 
DN-sulphur dust, 330 
Dociostaurus, 164 
Dogs 
kala-azar infections, 213 
Leishmania infantum, 214 
leishmania infections of, 
204, 210, 218 
leishmaniasis reservoirs, 
204, 209, 211, 215, 217 
Dragonflies 
migration of, 163-64 
peritrophic membrane 
Drosophila 
cement of, 45 
CO9-sensitive character 
of, 229 
cuticle sclerotization in, 42 
cytotaxonomic differences, 
79, 81 
density effects, 123 
doublets of, 86 
genetics of, 78 
histochemistry of gut, 5 
interspecific competition 
and, 128 
intraspecific categories, 87 
peritrophic membrane of, 2, 


population density factors, 
126-27 
resistance, acquired to chem- 
icals, 228-30 
genetics of, 230-34 
plateaus of, 237-38 
rate of increase, 236-37 
relaxed relection of, 238- 
39 
selective process, 239-40 
vigor tolerance, 238, 241 
telomeres of, 72 
Drosophila aldrichi, 83 
Drosphila americana, 236 
Drosphila ananassae, 80 


Drosophila bocainensis, 84 
Drosophila funebris, 20 
Drosophila melanogaster 
cytochrome system of, 26 
dieldrin, 251 
discontinuity of sex forms, 
109 


doublets of, 87 
Krebs cycle in, 24 
life-span and dieldrin, 251 
metabolism of, 20-22 
resistance, acquired to 
chemicals, 228 
Drosophila mulleri, 83-84 
Drosophila persimilis, 82 
Drosophila pseudo- 
obscura, 82 
Drosophila repleta, 20 
Drosophila robusta, 31 
Drosophila virilis, 233 
cytochrome system, 27 
genetics of resistance, 236 
Drosophila wheeleri, 83 
Drosophilidae, 74 
Dryopteris filix-mas, 192 
Dysdercus, 75 
Dysdercus albidibentris, 331 
Dysdercus mimulus, 331 
Dysdercus obscuratus, 333 
Dysdercus suturellus, 333 
Dytiscidae, 94 
Dytiscus, 14 


Earwig, 3 

Ecdysial membrane, 50-51 

Ecdysial suture, 59-61 

Eciton burchelli, 114 

Eciton hamatum, 114 

Ecology, 198 

Eggs 

classification of 
characters used in, 93-94 
transmission 
phlebotomus fever, 221-22 

Elateridae 

Elodea canadensis, 282 

Embden - Meyerhof cycle, 
20-24 

Embioptera, 74 

Embryogensis, 31, 93 

Embryology, 56-57 

Empoasca fabae, 332 

Empoasca solana, 332 

Endopterygota, 101 


Endrin 
control of 
aphids, 351 


boll weevils, 324 
bollworms, 326 
Cotton pests, 329, 332-34 
Musca domestica, 251 
plant viruses control, 347 
Enzyme secretion, control of 
12-14 
Ephemeroptera, 101 
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classification of, 98 
genetics of, 74 
Ephestia, 263 
Ephestia cautella, 125-26 
Epicranial suture, 60 
Epicuticle, 43-45 
Epilachna varivestis (Mexi- 
can bean beetle), 253, 
280 
Epistomal suture, 64 
EPN, 186, 192 
Erebia, 86 
Erebia tyndarus, 97 
Eristalis, 3 
Eristalis sylvaticus, 172-73 
Escherichia coli, 234 
Estigmeme acrea, 329 
Ethylene dibromide, 256 
Ethylene dichloride, 256 
Eucallipterus tiliae, 12 
Eucera chrysopyga, 365 
Eucera interrupta, 365 
Eucera longicornis, 367 
Eucera nigrifascies, 365 
Eucera sociabilis, 375 
Eucera tuberculata, 365 
Eulophidae, 99 
Eumastacidae, 80 
Eumeninae, 99 
Euphlebotomus, 217 
European earwig, see For- 
ficula auricularia 
Eurygaster intergriceps, 171 
Euschistus impictiventris, 


Eutermes, 116 
Evaniidae, 99 
Evaniidae, 99 
Evolution 
acquired characters of 
larva, 92-93 
apterous line, 116 
Holometabola, 100-1 
insects, 101 
migration habit, 177 
pupa, 94 
rapidly shifting populations, 
236- 
systematics, 71 
Exopterygota, 101 


F 


Facial region, inflection of, 
61-64 
Fat-body, 178 
Ficalbia mimomyiaeformis, 
76 
Ficalbia plumosa, 76 
Fire fly, see Photinus pyralis 
Fleahoppers, 321 
Fleas, 79, 101 
see also specific names 
Flies 
adaptation in, 95 
biting, 
control of by systemic 
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insecticides, 195 
livestock pests, 182-91 
black 
breeding places of, 190 
cattle deaths, cause of, 
190 
DDT control of, 191 
survey of, 189-91 
vectors of human diseases 
190 
vectors of leucocytozoon 
disease of poultry, 190 
blow 
collagen digestion in, 10 
cytochrome system, 27 
food distribution, 15 
gut of, 6 
peritrophic membrane, 3- 


population density factors 
127-28 
radioisotope research, 190 
sugars in excreta of, 11 
survey of, 193 
survival of, 124, 127 
bot 


insecticides for control, 


survey, 191-93 
deer, see Chrysops disca- 
lis 
horn, see Siphona irritans 
horse, 185 
house, see Musca domestica 
malathion, effect on, 265 
peritrophic membrane, 3 
stable, see Stomoxys cal- 
citrans 
Florilegus condignus, 367 
Foeniculum officinale, 373 
Food 
population density factor, 
132 


shortage of in population 
control, 131, 133 
Formica, 114 
Formica rufa pratensis, 108 
Formica rufa rufopratensis 
minor, 108 
Foxes, leishmania reservoirs, 


Frankliniella exigua, 320 
Frankliniella fusca, 320 
Frankliniella occidentalis, 
320 
Frankliniella runneri, 320 
Frankliniella tritici, 320 
Frons, definition, 65 
Frontoclypeal inflections, 63 
Frontoclypeal region, 64-68 
Frontoclypeus 
Culicidae, 67-68 
of Lepidoptera, 66-67 
Fruit tree red spider mite, 
see Metatetranychus 
ulmi 
Fumigants, 256 
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G 


Galleria, 2 
Galleria mellonella (greater 
wax moth) 
cytochrome system, 26 
phophorus metabolism in, 29 
resistance, acquired to in- 
secticides, 228 
wax diet of, $-10 
Gall midges, see Cecidomyi- 
dae 
Gastrophilus, 43 
Gastrophilus intestinalis, 21, 
24 
Gastrimargus musicus, 22 
Genetics 
caste determination by, 
107-8 
major types of systems, 
parthenogenesis 
resistance to chemicals, see 
also Insecticides, gene- 
tics of resistance, 227-42 
Geocorisae, 100 
Geometridae, 97, 166 
Geotrupes, 2 
Glossina 
livestock pests, 182-84 
nagana transmission by, 182 
peritrophic membrane, 3 
Glossina morsitans, 184 
Glossina palpalis, 183 
Glossina swynnertoni, 184 
Glycesthia aurota, 178 
Glycesthia mesentina, see 
Glycesthia aurota 
Glycolysis, 20 
Goat moth, see Cossus cossus 
Gomphus schneideri helladi- 
cus, 25 
Grasshoppers 
control as cotton pests, 334 
density -dependent factors, 
137 


genetics of, 74, 79-80 
phosphorus metabolism, 29 
see also specific names 
Greater wax moth, see 
Galleria mellonella 
Gryllotalpa gryllotalpa, 83 
Gryllulus mitratus, 83 
Gut, 5-6 
Gymnopaidinae, 100 
Gyne 
definition of, 107 
determination of, 108, 
110-15 
Gymnocerata, 95 
Gyrinus marinus, 50 


H 
Habitat change, see Migration 


Habrobracon, 76 
Haematopinus eurysternus, 
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194 
Haemoflagellates, 218-19 
Haemolymph, 4, 6 
Halictini, 100 
Halictus, 366 
Halictus eurygnathus, 365 
Halictus farinosos, 368 
Halictus ligatus, 368 
Halictus malachurus, 365 
Halictus parallellus, 368 
Halictus provancheri 
arapahonum, 369 
Halictus rubicundus, 366, 368 
Hamsters 
golden, 212 
Chinese, Leishmaniasis, 
212-14 
Harara, 222-223 
Head 
comparative morphology of, 
clypeus, 64-65 
ecdysial suture, 59-60- 
facial region, 61-64 
frons, 65-66 
frontoclypeal inflection, 63 
pc mpm region, 64-68 
occipital region, 68-69 
origin of facial muscles, 
68 


subgenal inflection, 63-64 
submentum, €9-70 
segmentation of, 55-70 
comparative anatomy 
evidence, 57-59 
evidence from embryology, 
56-57 
Helicopters, 298 
Heliothis virescens (tobacco 
budworm), 326 
Heliothis zea (cotton boll 
worm), 325-26, 334 
Heliothrips haemorrhoidalis, 


Helix, 51 
Helix aspersa, 37 
Hemimetabola 
acquired characters of 
larva, 92-93 
adaptation of, 94-95 
classification of, 97 
egg classification of, 93 
evolution of, 101 
pupa classification of, 94 
sexual dimorphism in, 99 
Hemipenthes morio, 59 
Hemiptera, 1 
acquired characters of 
larva, 92 
adaptation in, 95 
as cotton pests, 331-32 
Haptachlor 
control of 
Blattella germanica, 251 
cotton pests, 333-34 
Musca domestica, 251 
systemic insecticide, 196 


Hermione, 138 
Herold's organs, 98 
Hesperidae, 166, 168 
Hesperotettix viridis, 85 
Hestrin test, 263 
Heterometabola, 101 
see also Hemimetabola 
Heteroptera 
adaptation in, 95 
classification of, 99 
constancy of chromosome 
number, 86 
cytotaxonomic differences, 
80 


genetics of, 75 
migration of, 163, 171 
Heterosis, 73 
Hippodamia convergens, 171 
Histeridae, 99 
Holometabola, 91-93 
adaptation in, 95 
evolution of, 100-1 
pupa classification of, 94 
Holorusia rubiginosa, 68 
Homoptera 
cytotaxonomic differences, 
80 
genetics of, 75 
migrations of, 172 
Honey bees, see Apis melli- 
fera 
Honeydew, 11-15 
Hosts 
and parasites, 129 
Houseflies, see Musca domes- 
tica 
Human bot fly, see Derma- 
tobia hominis 
Hunger reaction, 10 
Hydrophilidae, 100 
Hylaeus, 366 
Hylemya cilicrura, 333 
Hymenoptera 
caste determination in, 108, 
115 
classification of, 99, 101 
clypeal region of, 66 
cytotaxonomic differences, 
84 
facial inflections, 62 
frontal region of, 66 
frontoclypeal suture of, 64 
genetics of, 71, 76 
migrations of, 172 
proventriculus of, 4 
sarcosomes, 28 
Hypoderma, 10 
Hypoderma bovis, 192-93 
epicuticle deposition in, 44 
Hypoderma lineatum (warble 
fly), 192-93 
collagen digestion in, 10 
systemic insecticide for,196 


I 


Icerya purchasi 


genetics of, 75 
invertase production in, 11 
sugars of honeydew, 12 
Iceryini, 75 
Ichneumonoidea, 99 
Imaginifugal larvae, 92 
Imaginipetal larvae, 92 
Inflections 
facial region, 61-64 
frontoclypeal, 63 
laterofacial, 61-63 
subgenal, 63-64 
Immature insects, taxonomic 
significance, 91-102 
results of, 96-102 
larval and adult grouping 
agreement, 96 
significance for identifi- 
cation, 97-100 
significance for phylo- 
genetic studies, 100-102 
useful characters, 96-97 
theoretical foundation, 91- 
96 
egg, 93-94 
influence of adaptation, 
94-96 
larva, 91-93 
Insecta, genetics of, 71 
Insecticides 
acaricides, 252-53 
aerial application of, 297- 
316 


agricultural aircraft for, 
297-99 

airflow about airplane, 
299-300 

coverage of plant sur- 
faces, 301 

distribution measure - 
ment, 300-5 

distribution of solids, 301- 
5 


drift, 304, 314-15 

dust, 302-3 

effect of airspeed on, 303, 
308-9 

effect of fluid atomization, 
312 

effect of height on, 303, 
311-12 

effect of orifice diameter, 
309, 312 

effect of span-wise nozzle 
location, 310-11 

effect of spray pressure, 
309 

effect of variation in 
longitudinal, 313 

effect of wind, 304, 313-14 

equipment design, 301-3 

evaporation, 315 

factors affecting, 303-4 

factors affecting spray in, 
310-15 

factors determining drop- 
let formation, 308-10 
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granulated materials, 303 

lines and booms for, 306 

nozzles for, 307-8 

solid particle problems, 
304-5 

spray pump drive methods 
306 


spray pumps, 305-6 
sprays, 305-15 
tanks for, 305 
types of spray systems 
for, 305 
botanical origin, 254-56 
carbamic acid derivatives, 
252 
chlorinated hydrocarbons, 
251-53 
control of spread insect 
viruses, 339-52 
genetics of resistance to, 
227-42 
correlates of, 241-42 
extra-chromosomal 
factors, 229-30 
manner of inheritance, 
231-36 
natural resistance, 236 
pre- or postadaptive, 227- 
29 


process of selection, 236- 
41 
hydrocarbon 
boll weevil control, 323, 
324 
fleahopper control, 322 
miscellaneous, 257-58 
mode of action of, 247-58 
molecular weights and, 257 
organophosphorus, 261-76 
activation, 266-67 
biochemistry of, 261-76 
chemistry and mode of 
action, 261-76 
cholinesterase system, 
effect on, 262-65 
detoxification, 265-66 
effect on nonesterates 
sites, 264-65 
nomenclature, 275-76 
phenylesterase, 262, 263 
properties of, 261 
selectivity between in- 
sect species for, 267-69 
Insecticides, systemic 
behaviour applied to plants, 
279-94 
classification of, 280 
control of plant viruses 
carriers, 347-49 
experimental procedure, 
350-51 
detoxification of, 290-93 
plant absorption 
by bark, 286-87 
by leaves, 282-86 
by roots, 281-82 
by seeds, 281 
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paths of leaf, 283 
translocation of, 287-90 
translocation in plants 
after bark absorption, 290 
after leaf absorption, 289- 
90 
after root absorption, 288- 
89 
after seed absorption, 288 
for livestock, 194-96 
see also specific names of 
insecticides 
Insects 
digestion in, 1-15 
collagen, 10 
peritrophic membrane of, 
wax, 9-10 
wool, 6-9 
gut of, 5-6 
histochemistry of, 5-6 
primitive, 2 
see also specific names 
and subjects 
Ishiwata's organs, 99 
Isodrin 
Musca domestica, 251 
Ixodes ricinus, 50-51 


J 


Jackals and Leishmaniases, 
211, 214 

Japanese beetle, see Popillia 
japonica 


K 


Kala-azar, 207 
Indian, 211-12 
Phlebotomus argentipes, 
208 
Kalotermes flavicollis 
caste determination in, 
117-18 
caste structure of, 115 
Keratin, 6-7 
Kermes, 5 
Kreks citric acid cycle, 24- 
25 


Labidura, 2 
Laccifer lacca, 45-46 
Laphygma exiqua, 333 
Laphygma frugiperda, 333 
Larch sawfly, see Pristi- 
phora erichsonii 
Laricobius, 135 
Larroussius, 217 
Larva 
agreement between group- 
ings of adult and, 96 
classification of 
characters used in, 91-93 
taxonomic significance of, 
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91-93 
Lasioglossum, 366 
Lasioglossum athabascense, 


Lasioglossum sisymbrii, 368 
Laterofacial inflections, 61- 
63 
Lead arsenate, 323, 341 
Leafhoppers 
carriers of plant viruses, 
341 


control of, 342-45 
Leaf miners, 320 
Leaf penetration by insec- 
ticides, 283 
Leaf roll of potatoes, 341-42 
Leander serratus, antennae 
origin, 59 
Lebistes, genetics of, 77 
Leghorn hens, 190 
Leishman-Donovan bodies, 
206 
Leishmania, 218 
Leishmania agamae, 219 
Leishmania brasiliensis 
Phlebotomus as vectors, 
209-11 
Leishmania ceramodactyli, 219 
Leishmania donovani 
infection rate of, 218 
transmission of, 204 
mechanism of, 216-17 
vector specificity with, 217 
Leishmania infantum 
Phlebotomus transmission 
of, 213-14, 218 
proboscis, tip, 215 
vector specificity, 217 
Leishmania tropica, 207 
animal reservoirs for, 209 
cretan strains, 217 
forms of, 214 
high infection rate of, 218 
Jericho strains, 217 
Phlebotomus papatasi, 221 
reservoirs for, 206 
transmission of, 207-9, 219 
life cycle, 208 
mechanism of, 216-17 
Leishmaniasis 
transmission by sand flies, 
206-29 
transmission requirements, 
07 


Leishmaniasis, visceral, 211- 


animal reservoirs 

South America, 214-15 
forms of, 211 
Indian kala-azar, 211-12 
old and new world, 218 
transmission and animal 

reservoirs 
in China, 212-23 
in Mediterranean, 211 
Lepidoptera 

alkalinity of, 7 
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chromosome number con- 
stancy, 86 
classification of, 98-100 
cuticle formation of, 51 
egg classification of, 93 
facial muscles origin, 68 
frontoclypeus of, 66-67 
genetics of, 71, 77-78 
histochemistry of gut, 5 
migration of, 164, 173, 175 
migration, evidence for, 
166-70 
peritrophic membrane, 1-2 
phases of, 177 
sarcosomes, 28 
sexual demorphism in, 99 
Lepisma, 61 
Leptinotarsa decemlineata 
(Colorado potato beetle), 
268 
Leptomonas, 206 
Lestrimeletta, 110 
Lethocerus americanus, 30 
Lettuce yellows virus, 342 
Leucocytozoon disease of 
poultry, 190 
Leucophaea maderae, -26, 248 
Libellula depressa, 170 
Libellula pulchella, 170 
Libellula quadrimaculata, 170 
Libythea labdaca, 168 
Libytheidae, 168 
Lice 
chicken, 195 
control of, 181 
livestock, 194 
Lindane 
control of 
biting flies, 186 
Blattella germanica, 251 
cotton pests, 333 
livestock insects, 181 
Musca domestica, 251 
Periplaneta americana, 
251 
systemic insecticide, 196 
Limulus, 57 
Liriomyza subpusilla, 332 
Liturgousa, 86 
Livestock 
pests, 182-91 
systemic insecticides 
for, 194-96 
Lizards, haemoflagellates 
of, 218-19 
Locusta 
collagen digestion in, 10 
peritrophic membrane, 2 
submentum of, 69 
Locusta migratoria 
Krebs cycle in, 25 
metabolism of, 22 
migrations of, 164-65 
phosphorus metabolism, 29 
Locusta migratoria migrator- 
oides, 56 
Locusta danica, 165 


Locusta solitaria, 165 
Locustana pardalina, 164 
Locustidae, 164 
Locusts 
chemicals, 257 
collection of swarms, 153 
migration of, 163-64 
wind in, 175-76 
London purple, 325 
Loxoblemmus arietulus, 83 
Loxostege similalis, 330 
Lucanidae, 95, 101 
Lucilia 
cuticle hardening in, 43 
metabolism of, 21 
migrations of, 173 
Lucilia cuprina 
density fluctuations, 125, 
127 
population density factors, 
130 


survival of, 123 

Lucilia sericata, 128 

Ludius (see Corymbites), 64 

Lycaenidae, 166 

Lycalopex vetulus, 215 

Lycinae, 93, 95 

Lygaeidae, 75, 86 

Lygida, 63 

Lygida exotica, 59 

Lygocerus, 132 

Lygus elisis, 331, 334 

Lygus hesperus, 331, 334 

Lygus pratensis oblineatus, 
331-32, 334 

Lysandra nivescens, 86 

Lytic substance of Phleboto- 
mus, 204 


M 


Macropis labiata, 369 

Macrosiphum pisi (see also 
Acrythosiphon pisum), 
32 

Macrosteles fascifrons, 342, 


Madeira roaches, see 
Leucophaea maderae 
Magnetic field of earth, 176 
Malathion 
activation of, 266 
anticholinesterase action 
of, 264 
control of 
biting flies, 186 
bot flies by, 192 
cotton pests, 329 
lice on cattle by, 194 
degradation of, 265-66 
mode of action, 261, 273-74 
resistance 
genetics of, 232 
Mallophaga 
genetics of, 71, 75 
wool digestion of, 7-9 
Malpighian tubules, 4, 6 


Malthinus, 95 
Malthodes, 95 
Mantidae, 164 
Matthiola incana annua, 345 
Mealworm, 265 
Mealy bug, 351 
Mecoptera, 77, 100 
Megachile, 369-70 
Megachile argentata, 365 
Megachile brevis, 366, 368 
Megachile coquilletti, 368 
Megachile dentitarsus, 368 
Megachile frigida, 366 
Megachile gemula, 368 
Megachile gentilis, 368 
Megachile inermis, 368 
Megachile integra, 368 
M2gachile latimanus, 368 
Megachile maritima, 365 
Megachile melanophaea, 368 
Megachile mendica, 368 
Megachile nivalis, 368 
Megachile onobrychidis, 368 
Megachile perihirta, 368 
Megachile pilidens, 365 
Megachile relativa, 368 
Me2gachile saussurei, 365 
Megachile texana, 368 
Megachile willugbiella, 368 
Megaloptera, 93, 101 
Melanoplus, 156 
Melanoplus differentialis, 21 
Melanoplus mexicanus mex- 
icanus, 164-66 
Melanoplus rubrum, 21 
Melanoplus spretus, see 
Melanoplus mexicanus 
mexicanus 
Melasidae, 99 
Melipona, 107 
Meliponidae, 110 
Melissodes, 375 
Melissodes agilis, 367 
Melissodes obliqua, 367 
Melissodes timberlakei, 367 
Melitta leporina, 369 
Melittobia chalybii, 115 
Melitturga clavicornis, 365 
Meloé violaceus, 13 
Melolontha, 2 
Mendelian ratios, 234-35 
Mesocuticle, 41 
Metabolism 
cytochrome system, 26-27 
of carbohydrates, 19-32 
Embden-Meyerhof cycle, 
20-24 
Krebs cycle, 24-25 
oxidation, 25-28 
phosphorus, 28-31 
Metamerism, 56 
Metamorphosis, 101 
Apis mellifera, 110 
due to starvation, 114 
indirect, 92 
worker determination, 112- 
3 
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Metatetranychus citri (citrus 
red mite), 252 
Metatetranychus ulmi, 123, 


Methosulfate of thiol 
selectivity of, 267-69 
Methoxychlor 
control of 
horn flies, 188 
livestock insects, 181 
Periplaneta americana, 
251 
Methyl bromide, 198, 256 
Methyl] parathion, 334 
Mexican bean beetle, see 
Ephilachna varivestis 
Microenvironment, 144-51 
methods of study, 144-48 
topographic influences, 
148-49 
types of measurements, 
149-51 
Micromalthidae, 101 
Micromalthus, 101 
Micromalthus debilis, 76 
Micropteryx, 100 
Migration, 163-79 
discussion of, 173-79 
egg laying during, 179 
evidence of, 163 
history of, 163-64 
Lepidoptera, 166-70 
orientation in, 176 
magnetic field of earth, 
176 
moisture as factor, 176 
temperature as factor, 


Orthoptera, 164-66 
phase theory, 164-65 
polarization and, 175 
populations, 178 
return flight, 176-77 
weather influence, 173 
wind direction and, 175 
Mipafox, 349 
Miridae, 86 
Mites, 181 
Mitochondria 
phosphorus metabolism, 29 
sarcosomes, 27-28 
studies, details of, 32 
Monarch butterflies, see 
Danaus plexippus 
Monomorium pharaonis, 
113-14 
Moraba scurra 
cytology, importance of, 87 
cytotaxonomic differences, 
84-85 
Morabinae, 80-81 
Mormoniella, 123, 128 
Morphology 
comparative of insect head, 
55-70 
segmentation of, 55-59 
head 


401 


clypeus, 64-65 

ecdysial suture, 59-61 

facial region, 61-64 

frons, 65-66 

frontoclypeal inflection, 
63 


frontoclypeal region, 64- 
68 


occipital region, 68-69 
origin of facial muscles, 
68 
subgenal inflection, 63-64 
submentum, 69-70 
Mosquitoes 
food distribution, 14-15 
frontoclypeus of, 67-88 
organophosphorus insec - 
ticides for, 268 
peritrophic membrane of, 
radioisotope research, 198 
resistant strains of, 236 
systemic insecticide 
against, 195 
vesicular stomatitis carrier, 
187 
Moulting fluid, 51 
Musca, 10 
Musca domestica 
(house fly) 
allethrin 
mode of action, 254 
synergists for, 254-56 
chemicals against, 257 
cytochrome system and 
insecticides, 26 
DDT 
metabolism, 247-49 
resistance, 181 
resistance, acquired of, 
228, 230 
endogenous respiration in, 
32 


hunger reaction, 14 
metabolism in, 22-23, 31 
organophosphorus insec- 
ticides nontoxic for, 268 
phosphorus metabolism, 
pyrethrum 
mode of action, 254 
synergism of, 254-56 
radioisotope research, 198 
resistance 
relaxed selection of, 238- 
39 
wing abnormality in, 241 
resistance, acquired to 
chemicals 
genetics of, 230, 234-35 
sarcosomes of, 28 
susceptibility to combined 
insecticides, 231 
Musca domestica vicina, 250 
Muscinae, 101 
Mycetobia, 99 
Mycetophilidae, 78 
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Myriapoda, 1 
Myrmica rubra 
caste determination, 111, 
118, 115 
Mytilus edule 
sclerotization of cuticle in, 
41 
Myzus persicae 
control of, 348-50 


N 


Nabidae, 100 
Nadi reaction, 44 
Nagana, 182 
Natural control of popula- 
tions, 132-35 
Nectar collectors, 359-62 
Nematocera, 1, 101 
genetics of, 77 
Neuroptera 
classification of, 99 
genetics of, 77 
origin of, 101 
Nicotine 
boll weevil control, 323 
plant viruses control, 341, 


resistance, acquired to, 


Nicotine sulfate 

genetics of, 232 
Niponiidae, 99 
Noctuid, 3 
Noctuidae, 100 

migration in, 166, 169 
Nomadacris septemfasciata, 

164 


Namadopsis scutellaris, 369 
Nomenclature 
insecticides, 275-76 
organophorphorus insec- 
ticides, 275-76 
see also Classification 
Nomia, 100 
Nomia diversipes, 365 
Nomia melanderi, 366, 369- 
70 
Nomia nevadensis, 369 
Nonesteratic sites, 264-65 
Nymphaloidae, 99, 166 


oO 


Occipital region, 68-69 
Odonata 
classification of, 99, 101 
genetics of, 74-75 
migrations of, 170-71 
peritrophic membrane, 2 
Oecophylla, 114, 135 
Oecophylla longinoda, 108 
Oedemagena tarandi, 192 
Oenocytes and cuticle forma- 
tion, 52 
Oestrus ovis (sheep bot fly), 
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Oligochaeta, 58 

Onchocerciasis, 190-91 

Oncopeltus fasciatus, 25, 
228 


Onychophora, 2, 58 
Odgenesis, 75, 77 
temperature effect on, 108 

Odtheca, 39 

Oriental sore, see also 
Leishmania tropica, 207 

Origin of facial muscles, 68 

Ormiini, 99 

Oroya fever, see Carrion's 
disease 

Orthocladius abiskoénsis, 90, 


Orthocladius rubicundus, 90, 


Orthopodomyia, 29 
Orthoptera 
acquired characters of 
larva, 92 
cytochrome system of, 26 
enzyme secretion in, 13 
migration, evidence for, 
164-66 
peritrophic membrane, 2 
Orthopteroid group, 74 
Orthorrhapha, 1 
Orussidae, 101 
Oryzaephilus surinamensis, 


Osmia seclusa, 368 

Ostomatidae, 99 

Otiorhynchus, see 
Brachyrhinus 

Oxidation metabolism, 25- 
28 

Oxidation-reduction poten- 
tial, 7-8 


P 


Pagoniinae, 185 
Palaemon, 59 
Palamneus, 44 
Palamneus swammerdami, 
41 
Pamphaginae, 80 
Panorpata, 100 
Paptasi fever, see Phlebo- 
tomus fever 
Paradox, 265 
Parasites and hosts, 129 
Parathion 
activation of, 266 
control of 
aphids, 321, 347, 349, 351 
bollworms, 326 
cotton pests, 329, 332-34 
lice on cattle by, 194 
plant viruses, 344-45, 


spider mites, 331 
detoxification of, 265 
mode of action 

demeton comparison, 271 


ovicidal action of, 262-63 
radioisotope research, 198 
resistance 
genetics of, 232 
Paratylotropidia, 81 
Paris green, 322, 325 
Parthenogenesis, 73, 76-77 
caste determination, 107, 
114 
Diptera, 87 
spider mites, 235 
Pathogens 
and population dynamics, 
129-30 
Pea aphid, see Macrosiphum 
pisi 
Peach tree borer, see 
Sanninoidea exitiosa 
Pectinophora gossypiella, 
326, 328, 334 
as cotton pest, 326-38 
control of, 328 
Pelargonium zonale, 290 
Peltoperlidae, 100 
Pentatomidae, 100 
chromosome number con- 
stancy, 86 
Pentatomorpha, 100 
Periplaneta 
cement layer of cuticle, 45 
collagen digestion in, 10 
cuticle wax of, 46-47 
enzyme production, 13 
epicuticle composition, 43 
oenocytes of, 52 
peritrophic membrane, 2 
Periplaneta americana 
allethrin 
mode of action, 254 
anaerobiosis in, 21 
arsenicals, 256 
BHC 
mechanism of action, 
250-51 
chemicals against, 257-58 
cuticle sclerotization in, 
39, 41 
cytochrome system, 26 
DDT 
effect of cyanide analogue, 
249 


effect on enzymes of, 249 
metabolism of, 247-48 
enzymes and organophos- 

phorus insecticides, 262 
Krebs cycle in, 24 
male and female suscepti- 
bility to insecticides, 
251 
metabolism in, 22, 31 
Peritrophic membrane, 1-4 
sand flies, 204 
Permeability 
of plants by insecticides, 
281-87 
effects of temperature, 
284 


Perthane 
cotton pest control, 332 
Phaenicia cuprina, 193 
Phaenicia sericata, 193 
Krebs cycle in, 24 
metabolism of, 20 
Phaoniini, 101 
Phase theory of migration, 
164-65 
Phaseolus vulgaris, 288-90 
Pheidole, 115, 118 
migration of, 166, 168 
Phenothiazine 
as systemic insecticide, 
196 
Phenylesterase, 262-63 
Phlebotominae, 203 
Phlebotomine sand flies 
bionomics of, 203-6 
distribution of, 203 
food of, 203-4 
host preference, 204 
peritrophic membrane, 204 
sterile alimentary tract 
of, 204 
carrier of sand-fly fever, 


carrion's disease, carrier 

of, 

disease agents transmis- 

sion by, 203-23 
harara, carrier of, 203 
leishmaniansis, carrier of, 
203 

trypanosomes 
of Amphibia, 203 
of reptiles, 203 

Wuchereria bancrofti, host 

for, 203 
Phlebotomus 

blocked, 216 

Carrion's disease, 219-21 

food distribution, 15 

haemoflagellates trans- 

mitted by, 218-19 

harara, 222-23 

host preference of, 204 

Leishmania brasiliensis, 

209- 

Leishmania transmission 
mechanism of, 216-17 
vector specificity, 217- 

18 


reaction to bites, 222-23 
vector specificity, 217-18 
Phlebotomus argentipes 
Indian kala-azar, 211-12 
plant juices and feeding, 
212 


Leishmania transmission 
and raisin feeding of, 
204 

leishmaniasis, 208 

mechanism of transmission 
216 


Phlebotomus babu, 204 
Phlebotomus caucasicus, 209 
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ecology of, 206 
Leishmania tropica, 217 
Phlebotomus chinensis, 212- 

13, 222 
leishmaniasis, 218 
Phlebotomus chinensis sim- 
ici, 218 
Phlebotomus columbianus, 


Phlebotomus cruciatus, 210 
Phlebotomus fever, 221-22 
transmission of, 221 
Phlebotomus fischeri, 210 
Phlebotomus intermedius, 
210 
Phlebotomus longicuspis, 
213-14 
Phlebotomus longipalpis, 
0, 215 


Phlebotomus major 
host preference, 204 
leishmaniasis transmis- 
sion, 209 
leishmaniasis, visceral, 
213-14 
vector specificity of, 217 
Phlebotomus major syriacus, 
218 
Phlebotomus migonei, 210 
Phlebotomus minutus arpak- 
lensis, see Sergento- 
myia dentata, 219 
Phlebotomus mongolensis, 
212, 213, 222 
vector specificity, 217 
Phlebotomus monticolus in- 
carum, 221 
Phlebotomus noguchii, 220 
Phlebotomus osornoi, 221 
Phlebotomus papatasi 
breeding of, 212 
ecology of, 206 
egg transmission of 
Phlebotomus fever, 221- 
22 
feeding habits of, 204, 205 
humidity requirements of, 
205-6 
infection rate of, 218 
insecticide eradication of, 


Leishmania donovani, 204 
Leishmania tropica, 207- 
9, 217, 221 
leishmaniasis visceral, 213 
lytic substance of, 204 
transmission of Leishman- 


ia 
early history, 206-7 
mechanism of, 216 
Phlebotomus perfiliewi 
host preference, 204 
leishmaniansis, 209, 218 
Phlebotomus perniciosus, 
222 


feeding habits of, 205 
host preference, 204 
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Leishmania in tip of 
proboscis, 215 
leishmaniasis, visceral, 
213-14 
Phlebotomus peruensis, 220 
Phlebotomus pessoae, 210 
Phlebotomus sergenti 
ecology of, 206 
Leishmania tropica, 217 
leishmaniasis, visceral, 


leishmaniasis transmis- 
sion, 208-9 
early history of, 206-7 
Phlebotomus verrucarum, 
219-20 
Phlebotomus whitmani, 210 
Phoebis sennae, 168 
Phoebis statira, 168 
Phoridae, 78 
genetics of, 78 
Phormia regina 
cement of, 45 
Krebs cycle in, 24 
sarcosomes of, 27 
Phosphorus metabolism, 28- 


31 
Phosphorylation, 25-28 
Photinus pyralis, 39 
Phryneidae, 78 
Phyllophaga, 20 
Phylogenetics, 100-2 
Physalis angulata, 351 
Physalis floridana, 351 
Physiology of insect cuticle, 
37-52 
Physonota helianthi, 124 
Physonota unipunctata, 124 
Physostigmine, 262 
insect enzymes inhibition 
and, 262 
Pieris brassicae 
cuticular wax of, 46 
migrations of, 175, 179 
Piesmidae, 100 
Pimpinella anisum, 373 
Pineapple mealy bug, see 
Pseudococcus brevipes 
Pink bollworm, see Pectino- 
phora gossypiella 
Piperonyl cyclonene, 248 
Pissodes approximatus, 84 
Plant viruses, see Viruses, 
plant 
Platynota stultana, 332 
Platysamia cecropia 
cytochrome system, 26-27 
enzyme A in, 25 
Plecoptera, 74 
Plusia gamma, 166 
Plutella, 156 
Polistes, 84, 117 
Polistes gallicus, 108-9, 113 
Polistinae, 99 
Pollination 
alfalfa, 355-70 
bee importance, 355-70 
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by bees, 355-70 
tripping, 356-57, 360-62 
by honey bees, 354-70 
nectar collectors, 359- 
62 
pollen collectors, 362-64 
calculations of requirements 
for, 358 
mechanical, 358-62 
red clover 
honey bees, 371-75 
tripping, 371 
wild bees, 375-76 
Polybiinae, 99, 109 
Polychaeta 
antennae origin, 57-58 
head lobe of, 60 
prostomial sacs of, 56 
Polyphaga, 101 
Polypheno] layer, 43 
Popillia japonica, 32 
Populations 
definition of, 121 
density 
and migration, 177 
climate as factor in, 130- 
31 
dispersal, effect on, 126 
fluctuations in, 125 
high, influences for, 122- 
24 
interspecific competition, 
126-29 
low, influences for, 122- 
24 
parasites and hosts, 129 
pathogens and, 129 
predators and prey, 129 
saturation level, 124-25 
scramble in, 123 
temperature, effect on, 


density -dependent factors, 
131-32, 136 
dynamics of, 121-39 
power to increase, 121-22 
effect on migration, 178 
effect of weather on, 144, 
147, 150 
increase 
conditions for, 122 
finite rate of, 121 
innate capacity for, 121 
intrinsic rate of natural, 
121 
natural control of, 132-35 
by chance, 135-37 
comparison of views on, 
137-39 
crowding, effect of, 133 
parasites, 133-34 
predators, 133-34 
shortage of food in, 133 
resistance 
and selective process, 
239-40 
Pore canals, 50-51 
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Porthetria dispar, 65 
Potassium sulphide, 341 
Potato leaf curl, 346 
Potato leaf roll, 347, 351 
Potato virus Y, 351 
Predators and prey, 129 
Primula obconica, 286 
Pristiphora erichsonii, 134 
Prodenia eridania (southern 
army worm), 257 
Prodenia ornithogalli (yellow 
striped armyworm), 329, 
334 
Prodenia praefica, 329, 334 
Proterrhinidae, 99 
Protoparce quinquemacula- 
tus, 67-68 
Protura, 92 
Psallus seriatus, 321-22, 
334 
Pselaphidae, 91 
Pseudococcus brevipes, 11 
Psocoptera, 92 
Psychidae, 97 
Psychodidae, 78, 205 
Pteronarcys proteus, 52 
Pterygota, 62 
Ptinus tectus, 122 
Pyrazoxon, 261 
Pyrethrin 
Musca domestica control, 
251 
synergists for, 254-56 
Pyrethroids, 254 
Pyrethrum 
control of 
biting flies by, 186-87 
bot flies, 192 
horn flies, 188 
livestock insects, 181 
plant viruses, 341-44 
Stomoxys, 187 
radioisotope research, 198 
resistance, acquired to, 


systemic insecticide, 195 
Pyrgomorphinae, 80 
Pyrolan, 282 
Pyrrhocoridae, 75 


Q 
Quinones, 39-40 
R 


Radiation 
effect on insecticide ab- 
sorption 
in plants, 285 
Radioisotopes, use in 
research, 198 
Red clover 
pollination, 371-76 
honey bees, 371-75 
tripping in, 371 
wild bees, 375-76 


Reduviidae, 86 
Reduvioidea, 100 
Resistance 
drug in bacteria, 227-28 
effective population num- 
bers 
and selection process, 
239-40 
genetics of to chemicals, 
227-42 
extra-chromosomal fac- 
tors, 229-30 
manner of inheritance, 231- 
36 
patterns in bacteria, 231 
natural, genetics of, 236 
postadaptive, 227-29 
preadaptive, 227-29 
process of selection, 236- 
42 
rate of increase, 236-38 
selection for, 238-39 
Reticulitermes hesperus, 118 
Reticulitermes lucifugus 
caste determination, 116- 
18 
Rhinomacerinae, 99 
Rhinotermitidae, 116, 118 
Rhizopertha, 124 
Rhizopertha dominica, 122, 
124 
interspecific competition, 
127, 128 
Rhodinus 
contact angle of, 50 
cuticle composition of, 38 
epicuticle composition, 43- 
44 


moulting fluid of, 51-52 
oenocytes of, 52 
permeability of cuticle, 48- 
49 
Rhodnius prolixus, 56 
Rhombomys opimus, 206 
Rhopalocera, 166 
Rhopalosiphum pseudo- 
brassicae, 346 
Rhynchophora, 99 
Rice stem borer, see Chilo 


simplex 
Rice weevil, see Sitophilus 
oryza 
Richettsiae, 187 
Roaches 
degradation of insecticides 
in, 265-66 


demeton activation in, 267 

malathion, effect on, 265 

parathion activation in fat 
body, 266-67 

systox mode of action in, 
271 


see also specific names 
Rodents, Leishmania 
reservoirs, 205, 209, 
213 
Rophites canus, 368 


Rotenone 
control of 
bot fly, 192 
livestock insects, 181 
plant viruses, 341, 344 
systemic insecticide, 195 


s 


Salix viminalis, 288 
Salt-marsh caterpillar, see 
Estigmeme acrea 
Sand flies, see Phlebotomine 
sand flies 
Sand-fly fever, see Phlebot- 
omus fever 
Sanninoidea exitiosa (peach 
tree borer), 262 
Sarcobatus, 363 
Sarcophaga 
cuticle formation of, 51 
cuticle hardening of, 39 
epicuticle composition, 44 
sclerotization of cuticle in, 
42 
Sarcophaga bullata, 26, 250 
Sarcosomes, 29 
Sarin, 264 
Saturnia pavonia, 177 
Sawflies, 97-98 
see also Tenthredinidae 
Scale insects, 71, 75 
Scatopsidae, 78 
Scelio, 136 
Schistocerca gregaria 
as food for wasps, 172 
migrations of, 164-66, 174- 
75 


Schistocerca paranensis, 164 
Schraden 
absorption by plants 
by bark, 286 
by leaves, 282-83 
by roots, 282 
by seeds, 281 
radiation, effect on, 285 
temperature, effect on, 
285 
activation of, 266 
aphicidal selectivity of, 267- 
68 
aphid control by, 347-51 
detoxification of, 265, 290- 
92 
endolytic insecticide, 280 
mode of action, 269-70 
path of penetration in plants, 
283-84 
translocation of in plants, 
288-89 
Sciara, 78 
Sciaridae, 74, 78 
Sclerite, 64 
Sclerotization, 38-43 
Scolopendra, 44 
Scololepis fuligenosa, 56 
coelomic sacs of, 56 
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Screw-worm, 181 
see also Callitroga homini- 

vorax 

Scutigerella, 61 

Seed-corn maggot, see Hy- 
lemya cilicrura 

Selenium, 279-80 

Senescence, 31 

Sergentomyia, 204-5 

Sergentomyia antennata, 219 

Sergentomyia babu shorttii, 
219 


Sergentomyia clydei, 204, 
219 


Sergentomyia dentata, 219 
Sergentomyia minuta parroti, 
219 


Sergentomyia schwetzi, 204 
Sergentomyia squamirostris, 


Sericostomatidae, 99 
Sericothrips variabilis, 320 
Sexually sterile males, 196- 
98 
Sheep, 193 
Sheep keds, 181 
Sheep bot fly, see Oestrus 
ovis 
Shell OS 2046, 261, 275 
Short-nosed weevils, 96 
Sialis lutaria, 49 
Silkworms, see Bombyx 
mori 
Silphidae, 77 
Simuliidae 
classification of, 97 
genetics of, 78 
giant salivary gland of, 74 
survey of, 189-91 
Simulium, 121, 122, 130 
Simulium articum, 190 
Simulium congareenarum, 
190 


Simulium griseum, 190 
Simulium meridionals, 190 
Simulium neavei, 191 
Simulium slossonae, 190 
Simulium tuberosum polare, 
122 
Simulium vittatum, 190 
Siphona irritans (horn fly), 
188 
insecticides in control of, 
188 
Siphonaptera, 77 
Sitophilus, see Calandra 
Sitophilus oryza (rice weevil} 
257 
Social insects, 107-18 
Sodium fluoroacetate, 279 
Sore muzzle of sheep, 188 
Southern army worm, see 
Prodenia eridania 
Spermatogenesis, 75, 77 
Sphex aegyptiacus, 172 
Sphingidae, 166, 168 
Spider mites 
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cotton pests, 220, 330-31, 


organophosphorus insec - 
ticides for, 268 
Spotted wilt of tomatoes, 341 
Spruce budworm, see 
Choristoneura fumiferana 
Squash bug, see Anasa tristis 
Stable fly, see Stomoxys 
Stagbeetle, 91-92 
Stagmomantis limbata, 23 
Sterile males 
insect eradication, 197-98 
Stink bugs, 334 
Stock mosaic, 345-46 
Stomoxys 
enzyme production in, 13 
food distribution, 15 
hunger reaction, 14 
Stomoxys calcitrans (stable 
fly) 
control of, 187, 252 
vesicular stomatitis 
carrier, 187 
Strawberry yellows, 347 
Strepsiptera, 76 
Streptomycin, 228, 235 
Strobane, 194 
Strymon melinus, 332 
Submentum, 69-70 
Sulphur 
control of 
cotton pests, 334 
fleahoppers with, 322 
plant viruses, 341 
spider mite, 331 
thrips, 341 
systemic insecticide, 195 
Surra, 185 
Symbiotes, intracellular, 229 
Sympetrum striolatum, 170 
Symphuta, 101 
Synergism, 254 
Synoptic method 
in studies of insects and 
climate, 143-59 
Syrphidae 
migration of, 163, 172-73 
Syrphus lavendulae, 172-73 
Systematics, 71-88 
Systemic insecticides, 279-94 
Systox, 271 


r 


Tabanidae, 185 
Tabanids 
food distribution in, 15 
livestock pests, 184-87 
see also specific names 
Tabanus 
disease carriers, 187 
metabolism of, 20 
Tabanus rubidus, 185 
Tarentola mauritanica, 219 
Tartar emetic, 345 
Taxonomy 
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cytogenetic differences, 
78-87 
larva as theoretical founda- 
tion, 91-93 
results of classification 
immature insects, 96- 
102 


significance of characters 
of immature insects, 
91-102 
Tabanidae, 185 
see also Classification 
TDE, 181, 188 
Tectocuticle, 43 
Telomeres, 72 
Temperature 
effect on caste determina- 
tion, 109, 111 
effect on insecticide ab- 
sorption 
in plants, 284-85 
effect on populations, 126 
Temperature coefficient, 30 
Tenebrio 
cement layer of cuticle, 
45 
contact angle of, 50 
cuticle wax of, 46-47 
enzyme secretion in, 13 
epicuticle composition, 
43-44 
moulting fluid of, 51 
oencytes of, 52 
permeability of cuticle, 
48-49 
Tenebrio molitor 
DDT effect on enzymes of, 
249 
homogenization in, 32 
metabolism in, 21 
Tenthredinidae, 62, 172 
Tenuirostritermes tenu- 
irostris, 108, 116-17 
TEPP 
detoxification of, 265 
effect on insect enzymes, 


functional failure due to, 
264 
ovicidal action of, 262-63 
plant viruses control, 347 
Terias senegalensis, 174 
Termes hospes, 117 
Termites, 115-18 
Termitidae 
caste determination, 108, 
116-17 
soldier inhibition, 118 
Thermopsidae, 116 
Tetralonia, 375 
Tetralonia edwardsii, 367 
Tetralonia tricincta, 365 
Tetranychus atlanticus, 330 
Tetranychus bimaculatus, 
330-31 
Tetranychus cinnabarinus, 
235 
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Tetranychus desertorum, 


Tetranychus opuntiae, 330 
Tetranychus pacificus, 330 
Tetranychus telarius, 235, 
252, 330, 334 

Tetranychus tumidus, 330 
Thaumaleidae, 78 
Thelyphonus, 56 
Thelytoky, 76 
Thimet, 273-74, 320 
Thiocyanates, 181 
Thrips 

carriers of plant viruses, 


cotton pests, 320-21 
dispersal, effect on 
density, 126 
Thrips imaginis 
effect of weather on popu- 
lation, 135-36 
natural control of, 132 
Thrips tabaci, 320, 334 
Thyanta, 86 
Thyanta custator, 331 
Thysanoptera, 76 
Thysanura 
acquired characters of 
larva, 92 
caste determination, 116 
submentum of, 69 
Ticks 
control of, 181 
resistance to insecticides, 
181 
systemic insecticides 
against, 195-96 . 
Tineidae, 7, 99 
Tineola 
collagen digestion in, 10 
gut of, 7-8 
histochemistry of, 6 
peritrophic membrane, 2 
wool digestion in, 7-8 
Tingidae, 100 
Tipula irrorata, 68 
Tipula paludosa, 68 
Tipuloidae, 77 
Tobacco budworm, see 
Heliothis virescens 
Topographic influences on 
weather, 148-49 
Toxaphene 
arsenated, 257 
control of 
blow fly on sheep, 193 
boll weevil, 324 
bollworms, 326 
bot flies, 191-92 
cotton pests, 332-34 
horn flies, 188 
lice on cattle, 194 
livestock insects, 181 
Periplaneta americana, 
251 


plant viruses, 345 
resistance to, 181 





Trachys griseofasciata, 46 
Tramea lacerata, 170 
Translocation 
of insecticides in plants, 
287-90 
Trialeurodes pergandei, 


Tribolium 
density effects, 123, 127 
density fluctuations, 125, 
127 
population density factors, 
130 


Tribolium castaneum 
population density of, 124, 
127 


Tribolium confusum, 253 
interspecific competition, 
128 


population density of, 124, 
127 
Trichogramma semblidis, 
115 


Trichoplusia ni (cabbage 
looper), 329 
Trichoptera, 100 
chromosome number con- 
stancy, 86 
facial muscles origin, 4, 
68 
genetics of, 77 
Trichopterygidae, 91 
Trifolium ambiguum, 373 
Trigona 
caste determination in, 
110 
Trigona gribodoi 
caste determination of, 
107-8 
Trimerotropis sparsa 
cytology, importance of, 
87 


cytotaxonomic differences, 
84-85 
Tripping of bees, 356-57, 
360-63, 365-66 
Tripteroides, 4, 9 
Trophogenics 
caste determination by, 
107, 109-18 
Trypanosoma brocagei, 219 
Trypanosoma evansi, 185 
Trypanosoma phlebotomi, 
219 
Trypanosoma platydactyli, 
219 


Trypanosomiasis, 183 

Tsetse flies, see Glossina 

Two-spotted spider mite, 
see Tetranychus 
telarius 


U 
Udea rubigalis, 332 


Urania fulgens, 170 
Urania leilus, 170 


Uraniidae, 166 

Uranotaenia, 98 

Urodon, 99 

Urostylidae, 100 

Uvarov's phase theory, 
177 


Vv 


Vanessa cardui, 167, 178 

Van Wisselingh test, 1 

Verruga peruana, see 
Carrion's disease 

Verson's glands, 45 

Vesicular stomatitis, 187 

Vespidae, 99 

Vespinae, 99 

Vespula, 110 

Vicia faba, 288-89 

Vigor tolerance, 238, 
241 


Vinyl phosphates, 275 
Viruses, animal, 187 
Viruses, plant 
control of spread by insec- 
ticides, 339-52 
nonpersistent, definition of, 
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340 
persistent, definition of, 
0 


systemic insecticide 
for 
experimental procedure, 
350-51 
Viruses, tree 
control by systemic insec- 
ticides, 351 
Veterinary entomology 
recent advances in, 181- 
198 


Ww 


Warble flies, see Hypo- 
derma 

Wasps, 109-11 

Waterproofing of cuticle, 
47-49 

Wax, digestion of, 9- 
10 


Wax secretion of cuticle, 
45-49 

Weather, see Climate 

Wetting properties of cuticle, 
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49-50 
Whiteflies, 333 
Willow aphids, 12 
honeydew source, 12 
Wireworms, 333 
Wool digestion, 6-9 


x 


Xylocopa californica arizon- 
ensis, 368 

Xylocopa varipuncta, 368 

Xylocopa virginica, 367 


Yellow mealworm, see 
Tenebrio molitor 
Yellow-striped armyworm, 

see Prodenia ornitho- 
galli 
Y-viruses, 349 


Z 


Zootermopsis angusticollis, 
117, 118 





